Determinants of energy utilization in the activated myocardium.
This is a review of work dealing with the effect of pressure overload and thryotoxic hypertrophy of rabbit hearts on the production of total activity related (TA) and initial (I) heats during isometric contraction. Pressure overload hypertrophy is produced by constricting the pulmonary artery with a spiral monel metal clip. Thyrotoxic hypertrophy is produced by 14 daily i.m. injections of 0.2 mg L-thyroxine per kilogram. Heat output is measured with Hill-type planar vacuum deposited bismuth and antimony thermopiles, and force is measured with a capacitance strain gauge. The pressure overload results in a depressed velocity of unloaded shortening, a depressed rate of isometric force development, and an increased time-to-peak tension. These changes are associated with a decreased myosin ATPase, a heart with no V1 myosin isoenzyme, and an increase in the economy of isometric force development (integral of Pdt/TA, integral of Pdt/I). The thyrotoxic hearts exhibit an increased velocity of shortening and rate of force development, and a decrease in time-to-peak tension. These changes are associated with an increase in myosin ATPase activity, a heart with increase in the V1 isoenzyme composition (88% V1), and a decrease in the economy of isometric force development (integral of Pdt/TA, integral of Pdt/I). The changes in the two types of hypertrophied hearts are interpreted in terms of altered cross-bridge cycling rates and changes in cross-bridge tension time integral as well as excitation contraction coupling phenomena. In the thyrotoxic hearts there is an increase in the economy of the recovery processes. Both types of hypertrophy are considered to be adaptive and involve the coordinated restructuring of the excitation-contraction, contractile, and recovery systems.